Integrating maternal-child nutrition into health care services is a desirable but complex task that requires implementation research studies. This special supplement, entitled "How to Strengthen Nutrition into the Health Platform: Programmatic Evidence and Experience from Low-and Middle-Income Countries" presents a collection of mixed-methods research and case studies mostly conducted in sub-Saharan Africa that help us gain a better understanding of the barriers and facilitators for this integration to happen. Collectively, the evidence confirms that integrating nutrition services as part of health care systems and other platforms is feasible, but for that to be successful, there is a need to address strong barriers related to all six key health care systems building blocks identified by the World Health Organization. These include financing, health information systems, health workforce, supplies and technology, governance, and service delivery. Moving forward, it is crucial that more robust implementation science research is conducted within the rough and tumble of realworld programming to better understand how to best integrate and scale up nutrition services across health care systems and other platforms based on dynamic complex adaptive systems frameworks. This research can help better understand how the key health care systems building blocks need to interlock and communicate with each other to improve the policymakers' ability to integrate and scale up nutrition services in a more timely and cost-effective way. KEYWORDS complex adaptive systems, health care systems, maternal and child health, nutrition programs
| INTRODUCTION
The World Health Organization (WHO) has identified six key building blocks that need to be taken into account for understanding how to design, strengthen, and sustain effective health care systems. These building blocks are: financing, health information systems, health workforce, supplies and technology, governance, and service delivery (WHO, 2010) . In this special issue, "How to Strengthen Nutrition into the Health Platform: Programmatic Evidence and Experience from (Salam, Das, & Bhutta, 2019) . In their scoping review, the authors define nutrition integration as "the extent of adoption and eventual assimilation of nutrition interventions into critical health system functions" taking heavily into account the health care systems building blocks identified by WHO.
They identified various nutrition-specific interventions integrated with diverse health and social protection programmes, including Integrated Management of Childhood Illness/Integrated Community Case Management (iCCM), management of severe acute moderation (SAM) and moderate acute malnutrition (MAM), Child Health Days, immunizations, integrated early childhood development, and cash transfers.
They found service delivery and health workforce building blocks better integrated than the other four health care systems building blocks.
Their findings highlight a paucity of detailed information and yet the opportunities for integration of nutrition programming into health care platforms across all six building block domains. Integration was associated with improvements in early breastfeeding initiation, exclusive breastfeeding, night blindness as a result of vitamin A supplementation, and recovery from and reduced relapse of children with SAM and MAM. Their findings suggest a lack of systematic coordination, which undermines most efforts across health and nutrition funding streams. The authors conclude that integration is a complex task that requires careful analysis and planning to properly design strong programmes with rigorous monitoring and evaluative elements, taking into account various context-specific factors to ensure fidelity to implementation, clients' compliance, impact, and long-term sustainability.
The research studies that follow the scoping review in this special issue confirm and expand the review findings based on both qualitative and quantitative research methodologies. An analysis of repeated nationally representative surveys found that the nationwide community-based, growth monitoring, and nutrition education integrated programme launched in Madagascar in 1999 and gradually scaled up throughout the country until 2011 led to reductions in malnutrition among children under 5 years old, but that effectiveness was weakened over time (Weber, Galasso, & Fernald, 2019) . Specifically, the communities who were enrolled in the programme between 1999 and 2004 experienced improvements in mean weight-for-age and reduction in the prevalence of underweight by 2004 and this impact was sustained, albeit not as strong perhaps as a result of political instability and severe economic crises through 2011. By contrast, there was no impact of the intervention on the child nutrition outcomes of communities that were enrolled in the programme after 2004. This may have been due at least in part to a loss in motivation from frontline workers; that is, they reported increased workload and unpredictable pay during the second phase of programme expansion (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) . The authors conclude that the sustained effectiveness of programmes at scale needs to emphasize a focus not only on coverage but also on programme quality, including qualified workforce development. Consistent with this recommendation, a mixedmethods pilot study found that low-literate community health workers in South Sudan were able to be trained on how to follow a simplified treatment protocol for uncomplicated SAM with high accuracy (Van Boetzelaer, Zhou, Tesfai, & Kozuki, 2019) . We agree with the authors that this achievement is indeed key for increasing access to high quality acute malnutrition treatment in highly vulnerable remote communities.
A mixed-methods implementation research study conducted in Malawi documented how the Baby Friendly Hospital Initiative (BFHI) was revitalized nationally after it had been heavily weakened since its introduction in 1993 because of lack of funding (Kavle, Welch, et al., 2019) . The scaling-up effort was relatively successful, which the authors attribute in part to the engagement of local leadership at the community, district, and national levels. The authors conclude that greater integration of BFHI into Malawi's health system is needed, paying special attention to the BFHI pre-service training, and integration of BFHI into national clinical guidelines, protocols, and nutrition and health policies, both of which will require increased country investments in BFHI. They also acknowledge the need of strengthening breastfeeding support at the community level and to have adequate process and impact monitoring systems in place. A study in Kenya examined barriers and facilitators of the Baby-Friendly Community Initiative (BFCI), which represented an activity related to the 10th step of BFHI. Coverage for BFCI activities varied across counties from 20% to 60% and was sustained 3 months post implementation .
This level of coverage may have been enough to positively influence infant-feeding outcomes although these findings need to be interpreted with caution because of the potential for social desirability bias given that the providers of the services were the ones collecting the infantfeeding outcomes data. The following challenges were identified to improve the sustainability of BFCI moving forward: ensure that a pipeline with a critical mass of master trainers remains throughout, develop nutrition counselling competencies among health providers, and strengthen implementation tracking information systems.
Another mixed-methods implementation research study in the Democratic Republic of Congo was designed to understand how to best integrate nutrition-specific actions into iCCM (Kavle, Pacqué, et al., 2019) . This was done by identifying cultural beliefs, family/community influences, and perceptions of infant and young child feeding and child illness. The study also examined the points of view and knowledge of facility-and community-based health providers on nutrition and iCCM and the influence of key family and community members. Study findings identified gaps and opportunities available to strengthen service delivery for integration of nutrition actions into iCCM at the health facility and community level taking into account the social and cultural context of the target population. For example, perceived insufficient milk associated to child/maternal illness and maternal diet were commonly reported. Complementary feeding knowledge and practices were identified as being suboptimal with regards to dietary diversity and meal frequency. Maternal work in the field was reported as a reason for the premature interruption of exclusive breastfeeding. With regards to the health care system, traditional healers were identified as the most trusted source of information for
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families on certain child illnesses and perceived insufficient milk. Furthermore, even though community health workers often accompanied families to the health centres and assisted with provision of basic care, findings showed that they hardly ever provide nutrition counselling in the community, perhaps as a result of lack of proper training.
A formative research study conducted in Tanzania sought to inform the development of an integrated approach to improve uptake of nutrition (breastfeeding in particular) and family planning services (Cooper et al., 2019) . This qualitative study elicited input from multiple stakeholders including mothers of infants less than 1 year, fathers, grandmothers, health providers, traditional birth attendants, community health workers, and community leaders. Findings identified suboptimal breastfeeding practices since birth. As in previous studies, perceived insufficient milk was commonly reported and linked with inadequate maternal nutrition. Mothers were not aware of the lactation amenorrhea family planning method (LAM) but rather believed that breastfeeding is protective against pregnancy, regardless of the frequency or duration of breastfeeding. This was not surprising as it was found that health providers rarely counsel mothers and families on LAM, as postpartum family planning services coverage is very low. Mothers reported discussing family planning with their partner, indicating the need to include the fathers in efforts to further integrate nutrition and family planning programmes in Tanzania. Consistent findings were reported from a quasi-experimental study conducted in Vietnam to find out if promoting fathers' involvement could help improve breastfeeding outcomes (Bich, Long, & Hoa, 2019) . The intervention consisted of providing fathers with breastfeeding education and counselling services in health facilities and at home visits during the antenatal, delivery, and post-partum periods; and breastfeeding peer education and social exchanges were provided through fathers' clubs. After 1 year, mothers in the intervention group were significantly more likely to initiate breastfeeding early and to have substantially higher rates of exclusive breastfeeding at 1, 3, and 6 months post-partum.
The role of non-governmental organizations (NGOs) on assisting with the integration of nutrition services into health and social platforms was recently explored in India (Chanani et al., 2019) .
This study used a single-group pre-post design to assess the impact of an NGO-government partnership to prevent and treat wasting among children under age 3 years old in peri-urban and informal set- This special issue includes two case studies that help understand how to improve nutrition services integration at scale in Kenya and Mozambique. The case study from western Kenya applied the Trials of Improved Practices formative research technique using a participatory approach to test actual complementary feeding practices and to develop culturally appropriate recipes consistent with national guidance. The authors were able to identify opportunities for improving and monitoring complementary feeding into existing health platforms based on the development of local recipes that took into account mothers' needs and wants. Cooking demonstrations were carried out by community volunteers through mother-to-mother support groups hosted by the government-endorsed BFCI. In addition, key hygiene actions were integrated with complementary feeding messages through the BFCI platform. This case study demonstrates that it is feasible to integrate complementary feeding hands-on learning interventions targeting nutrition and food safety through an existing health care systems platform, in this instance, BFCI. It is noteworthy how the integration of the nutrition programme into the BFCI platform allowed for routine monitoring of complementary feeding indicators on a monthly basis at local levels, although the use of administrative data for complementary feeding programme evaluation still needs validation Collectively, the evidence presented in this special issue confirms that integrating nutrition services as part of health care systems and other platforms is feasible, but for that to be successful, there is a need to address all six building blocks identified by WHO (Salam et al., 2019) . Although leadership/governance per se were not the single focus of any of the studies, it is clear that the engagement of the target communities (including children's fathers) and civil society organizations (e.g., NGOs) provides a powerful demand-generation component to health/nutrition efforts (Engmann, Khan, Moyer, Coffey, & Bhutta, 2016) and are central to the proper design and delivery of these services in partnership with governments (Segura-Pérez, Grajeda, & Pérez-Escamilla, 2016) . Governments, at the end of the day, need to provide strong leadership and facilitate the implementation of efficient, transparent, and accountable multisectoral governance structures (Pérez-Escamilla, 2012) . Ideally, such leadership should provide an enabling environment that promotes the engagement of the private sector. The mixed-methods implementation research evidence presented, also highlights the need for adequate and systematic financing of well-planned integrated nutrition programmes that are ideally built and scaled up based on strong formative research, monitoring, and evaluation. Several studies indicated that there is a need to validate the use of administrative programme data to monitor and evaluate the integrated nutrition services. As demonstrated in Malawi for the case of micronutrient status (Rhodes et al., 2019) further research is needed to find out how to better integrate and find synergies across different ongoing data collection activities that are measuring maternal-child nutritional status in the same populations. In the future, it will be important for intelligent health information systems to allow timely communication across sectors from the national to the local level and vice versa, and that help strengthen the links across systems that span the facility to community continuum. This is central for achieving a major theme that cuts across studies, which is that effective integration and scale up of nutrition services needs to be based on attaining both a critical mass of coverage as well as quality. The studies also emphasize that this cannot happen unless there is adequate development of a well-trained health workforce that is motivated to remain on board to prevent the very high turnover of front line personnel identified in this special issue; the programmes have access to the needed supplies and technology; and there is demand for service delivery. These findings are highly consistent with previous analyses, identifying key elements for integrating breastfeeding services across health and social platforms (Hromi-Fiedler, dos Santos Buccini, Gubert, Doucet, & Pérez-Escamilla, 2018; Pérez-Escamilla, Curry, Minhas, Taylor, & Bradley, 2012) , integrating kangaroo mother care into health systems (Engmann, Wall, Darmstadt, Valsangkar, & Claeson, 2013; Seidman et al., 2015) , integrating micronutrient powders into health care platforms (Nyhus Dhillon et al., 2017) , integrating early childhood development services including nutrition (Pérez-Escamilla, Cavallera, Tomlinson, & Dua, 2018), and integrating family planning into nutrition (Kavle et al., 2018) . Findings are also highly consistent with best practices recommended for the effective scaling up of nutrition programmes across platforms (Gillespie, Menon, & Kennedy, 2015; Glandon, Paina, Alonge, Peters, & Bennett, 2017; Kung'u et al., 2018) .
Moving forward, it is crucial that more robust implementation science research is conducted within the rough and tumble of real-world programming to better understand how to best integrate and scale up nutrition services across health care systems and other platforms based on dynamic complex adaptive systems frameworks Paina & Peters, 2011) . This research is fundamental to better understand how the key building blocks of health systems need to interlock and communicate with each other to improve the policymakers' ability to integrate programmes and scale them up in a more timely and cost-effective way (Alonge, Lin, Igusa, & Peters, 2017; Pérez-Escamilla & Hall Moran, 2016) . This research is also necessary to address the need for reaching consensus on standardized global health and nutrition definitions, and to provide a high-resolution framework that includes minimum standards for integrating nutritionspecific interventions into health service delivery (Salam et al., 2019) .
